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w m » 

U#y-Aiit^^!Jy W (rrf) y y^y o^tH 

2|s:^P^(i, V y — ^ -y-^ ^ y ^^IS^ 1 (Ribosome recycling factor, 

j^trrf) iz m-r z> o ^ti^mwte, %%^^ B (Dx^mm\z.x. <o&hn& 
rrf? (D±fcmT&izM-Fz> 0 £ hi^mmn, RRFy y^y ^tuittt^ 
RVftmmi'e&j&mLti* rrf^i*. **rn ^m^mm-^. ^Lt^tft 

-rna, te^RNA, v 7$y-^frhtez>mtem-£fe%&*$±m, mv&z-&z>^ 

b\^£. v )mT-rz> 0 WM± ! $)XfoZ>±mMlz&;i^xte s z<d y # y — J»<r> r 

fi^Jfflj (i y # y — A y -y--Y y y V ^BT- (Ribosome recycling factor, 
J^ATRRF) <h 3i n y>r- y 3 y-H^f-G (elongation factor G, JWTEFG) X (4 

(Release factor3) J; V) fjfeffi, £ tL^> ~ £: ri5#j&»o tl ^<^y 
7ii y — 2± r^^ljffij (7)iiifI{4janosit#± <b <fc Z>$£M (1996 Adv. Biophys. 

32:121-201) RXffa h (D%£M (Biochem, Biophys, Res Communs. 250 1-4, 
m&U 44#7-S|- 83-84 U999))l,Z&\,^Xmfr£tlX\,^Z 0 

M&L±y>Hz. jo^TH 6 IllR £ {£ (7) j&gg (±rrf t'li^^teroi^HJ; 

y -C'JE^^^^-tiXli^ y V n ~ •;/ y "Cfca (Kozak 1987, Mol. Cell. 

Biol. 7:3438-3445; Das^> 1984, Nucleic Acids Res. 1 2 : 4757-4768 ; Sc 
honerib 1986 Proc. Natl. Acad. Sci. U.S.A. 83:8506-8510; Sprengel *b 

1985 Nucleic Acids Res. 13:893-909) Z-hfrh. V ^ X V 
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3lftX'li$C# < <£> *rC ffi ^ H IS £tiX& <0 , CKD^dte^SdiSi^ 

^'^-tfV ^ ^ t& ftf £ ft 38 $tloofc§ 0 -(7)^JiLT, &ifi_brf7-£ftfc 
^HIV#JXfc5^n^T— if <DP£W#Jrf s ^lf £ft<5«, HIVcO ^ a ^ T — if (iJg 

0) <t 0 , H & 7c « it <7) ?IJ £ £ fir 5 ^ <t «t 0 £ ib Id J; 

0 J; < ^^-f % J- mx$ Z>(DX\ ~ ft££-j& L^WPl*St4^^PJi5t 

tlTttfc^ fMO^W£li:^ftl^'JP.B M# 5 £15 £ tH ft t-fZ. ffitzte 
~ W*©/j^^M£^l>oofc5 0 

RRFdBSLX, $%llf ?)li:H*t*i:^ii^^, H^^^w^^©* 

P> -f JC ^ £ ^ ( d m i~ 3 i> <D £ X* f f <D 31 {5 IE J\ J £ ifc L ( # M ¥ 3 - 2 0 0 7 9 
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7, PCT/JP98/00734, ftffi^lO- 150493) „ t^oT, f I^btHtl^T? 

<£> & flf 7k m d *5 ^ T a , r<ar&fl|jl^ibll^OAE#fl|j££l^^5£T*(c: 

(cfi, l^fiMbC: «t 5H^7c«5t<7)*^75S# :b #> T fi *: ft jf^ £ *T -f" 5 ^ £ 
tlot*l§^©l|l(j; N RRFO^lf^flfit^fl^ U ft* Oj/iMgih fttTJ fgij 

[0l]fi, XRRF 9 >^^^^ H B B^^t-^KEI^fc5o 

[02] fi, xrrf^ ^/<?&£h(Dmmm%L&^-t^mm'(:-ihZ) 0 

lnl#fffctf)f£jftB : xfl to 1200 of 1200, yf 1 to 1200 of 1200 
\EHfti£.<Djffa] : x f to the right, yf up 

7 s — $ <D~7 7 4 MM. ■ -xf + yf 
HtC f^-tr/UfiS: 65535 

* ^r — /K7)|5g#: j|/h=K S^:=1200, Ulilaltff &J£(DM V ^fffi^^-To 

[03][i, RRFcd v x Zffimn^-nmX'foZo 0l:^^ti5J;3l:2K 

[04] ft, RRF^^F^^^^E-^/K^^KHT'fcSo 

[05] lt s R R F(7)f^ffl^l^{^o^T^fSm^^-rm^lfe0JIElTfc5 o 

^ L i n ewe a v e r — B u r k ~7 u y h (I J; 5 ^7 7Tfc5 0 

[I8]li, s<u^r-v( V(75#^T(-fcV^T, U*'y-^^©RRF(Z) 
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F, 5-EFG, 6---^Mlt^f*o 

*fc#$§Wli % RRF ^ /'''^Ipbh/j^ RRF^ £ f*^^ H B a, RRF?>s<? 

^^f$c75^ H B Hs RRF ^ Tf.^v VCD^^RXfRRF? > ;< ? <D&&&fc(n1£ 

tz. RRF? bipyramid^T-fc5, SfllE^feJ:: PJ-f" 

o 

^/c^^i^ti, RRF^ W-?^ ^bb/S 5 , 0. 3X0. 3X0. 5mmCO±^ $ , 
#S§^li*f::, RRF^ W^*£ b b b/^ a=b=47.3A, c=297. 6 A ± # £ # 
£ bl^fg^li, RRF^>^^ h b b^ ^7(w«t S^litM^IC J; 0 fltlS^lt 
^/c^l^ii. RRF* W^fgH;^ Thermotoga Ma 

*38W(±;£fcRRF* $4^b b b^-C£>£, HUffi^feicM-fSo 

£<b(d«tym, RRF* v-?*^^ ^n^^^^ff?,, mJfE^feid 
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^fr*mmii, RRF* W^j&JItJS, 30 X 50 X 250 /z m<£>;*: # ££^rr£u fltj 

^tz^mmii. RRF* y/^^^M^l^tfeoT, Ij^tH^RRF* 
W?*gft:tf)igJu RRF* ^^f^(D^ H B B , RRF* a ^(D^ e B H 

^i/rrf* wn* (D&m-s-fccDfa^tDi^-rfifr-ehz^ mttfei^m-tZo 

£ tbd^Wfi, RRF* W?*ig!l;^ S^XfizkiiKc J; SlJS^if^t* 

9§ fi * , rrf* w^rts^E-y-x' — mlffi^&t^rJi-So 

£7t*|§0jm. RRF*V**d^ S5X(i^6l3 J; 3T 5 / m^iiLiZ X <0 m%. 

K <£> BE ft £ 8:^-3-5 Z ^ ^-a £i\ flft I B ( IS "T & 0 
£ bid* 38 WIS, AI3tM^I^^7(c «t 5, RRF* Wn* (Dfflfjtffi^T'fcS r 
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#389m*fc, flu IE fed J; 9 %hft%>. RRF^ y/^ ^Pl^fCMM-TS 

o 

(iR R f ? <d v & y — Ai-c-w^ib^Pfl^i-sSttdS^v^T, RRF^ 

>/<?<n & mm l 5 f & st^-r s ^ & id -r 5 „ 
gg-rso 

£/c*3gejm, ^^S¥P2 1 2 1 2^^-T6, mllSRRF^ >/^|±| B |;r*1t5 0 

£ (-^3§PJfi> 30X50X250/Z m<^±# $ £^^"3, mJfERRF^ ££ 0 B B 

#3gl^fi£7c, RRFri^X&3fc<7)t> (7) ffiJf£RRF^ ^b b (31^ 5 

o 

bipyramid^-C'*>5, RRF 9 *£b b b (C ffi-f 3 0 

£ bfC^HHMti, ^r H mP4 1 2 1 2 1 Xii^r H mP4 3 2 1 2^Wi-6, mifSRRF ^ 

0. 3 X 0. 3 X 0. 5mm(DjK^ £ Sr^T-f 6 , ifijf£RRF ? > s< V 

£fz^mVMli. a=b=47. 3A, c=297. 6A<Z)±£ £ CD ^mitCfe^- 3 . Wi 
WERRF^ ^/^^.fai^M-rSo 

12 RRF ^ W^^KM-T^o 

£ hlz^mmit. ^7(c J;at*3tffifl(- J; 9 ftWdi-tbtiZ. mjfSRRF^y 
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It^Illi^ Thermotoga Mar i t iraa & Jfc <D i> CO X &> -5 , MfSRRF^ 7 ? 

^mma^fz, rS^^MtartScfetc «t t) ^iSMfc^ftfc, rnlfERRF^ v^°y ^ B B B 

£ {'^fgf^tt, ,^ B H B ^RRF^ g (£(7)^11, RRF? m^fcvyftB 

p H B> RRF^ W^y n ^ 7 <75fpg%^.t/RRF^ i ' ^ ^^^JE^^^^h^^^"^^ 

faxhz, mjfeRRF^>/>^^ H B B (cr^-rSo 

^/c^fgf^ti, f£t£SRfi »7 ^ J m $K IE^iJ#-^-lC0Arg 110, Arg 129 Rtf 
Arg 132*»ib/ c C5i¥75^iltR$tL5, RRF^ >s<? \Z.m-tZ> 0 

SfjfERRF^ >/^iC§lt5 0 

tifz^mmi-Z, 'p-t£ < t <b loco v-^tM >t ^ y 6t^ s , tuy->^f-f v 
Xfii? W y ^^->^/£3t£^billtR£ft5T 5 7 g£(c J; 0 B^£ftT 
1^5, ifijfERRF^ >/^y (zBat"5 0 

Xf±-tr uy y ^;t->ri>kft5$M*e>il^£ft5T ^ y J: "9 §m£ftT 
t^<5, MfSRRF^ >^°y l:Mt5„ 

& &J&1&X* fo Z * mlfSRRF^ l:lt§ 0 

^/c^t^fi, ^fb L/cSK#^t4?rWi-6, mJfSRRF^ >^°y [:Mt6„ 

, SufERRF^ (Di&m^m-t&o 
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ituf£RRF^ lz.m-fZ> 0 

7)>£g Pjtb-CV^ r t frb (ffl ^iT&mW ?)RRF (?) ^ ft b 60%(D$Bm&%: 
, #389! I - «fc SRRFWH^Tcflfjg^x — * iz X 'O . m<DmW, m WRRF 

fit ® £ Bf? 38 -f" 5 RRFIS^lc £5&i£ttJft±4fcSC, #C77 

trrf^v^^j tti, ii^<7)^tflg-c*^^Stt*^-r5RRF^ M&M 

7=¥^g^, T^/-?7=¥>, f^V^^m., y-ti ;\sifs-*r\/ ? 

^^7^;ij irii, ? >^°y m^x^m^u^ta ^ftft^r =; y g£ 

x J Wit. L T , y/U-n^~>>, ^7-=hn7i = /l/77 = ^, ^^71^ 
;VT "7 ~ >\ /<7-7/l'tn7i = /l'77 = >', 3-T ^ / -2-^0 y/1-7 n t° 

8 



WO 00/75182 



PCT/JPOO/03639 



77 = ^, n^v-v, -fyn^v-v, y< ]) > . 77° n y v , ~7 ^ =- T 9 =■ >■ 

-r^f£S<^T ^ y i$:f^t5„ ^ 5 &zkt£r ^ y m<Dmiz^ -t? 

T^^f^j ^[i, If^ME. Col i<DRRFia?iJ <£>'>/«£ < £ 5 J g£<7)8 

^-T^ y K) £t^ 0 ;wJ;9^t^*(±, ^Uli't^'^^tf K 

^^T*#6 0 £/cRRF^^f£{2, #7c#iT S y S^cDRRF^ — (O&lftL&M 

tftWl V i&ft-lZ. X K> . Noren, C. J. ^(Science, 224, pl82~188 (1989) ) iZ X 

z— &iz & u#5;i^ft5„ 

-tr uy i/xy'sf >-X(i-fe uy y ^^—^(i, Sfc3i^#t£E. Colit5fc(d*3Ct -5 

RRF£ = — h'-tZ>cDM<Dftmz& <9 , If £M X !«^MRRF^ IZ ffil 9 

o ~ (D^ffed^^T, If ^MXti^MSJRRF cDNAfi, 7c£^> ^ 7^ > X !15*; 

z\kfcx*$z> 0 $^i:tuy^ft-y(±, If £MX{«^MRRF^(z y ^Tf- 

— W^UfPlSfi (Van Dyne G. D. ^{d «fc 5J. M. B, 229 ppl05 (1993) ) IZ J; <9 
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^r^9o Kff^S'l4(fI4#Sf£) (i, y*'y"-A, tRNA, EF-GSr^HJi^^b^ 
filU ^rtLib^E. ColiORRF^r/RRF^^ft^SKi: ^ ^ J; ^) 

o 

rtt-^j > t tr — (i , RRF«DSK^^-^i~5(7) <!: P CRRFco^r^7" 

^^flU-^^-f-S ^ ^ , t£oTRRFO?&t££lHii lE^^^-rS ^ t \z. J; 0 v RR 
r^tt'&J ^ytt'7-l±, SiC^^^-T^cD £ ^^SRRF(7)^r^^ J y 9 

r#*ft^j -r v 1 1- -9 — it , RRFoisgt^t|x(±SKi^'^^i^cD^-rn^^z 

r^^E-n^j tit, RRFXfiRRF^frS^fitfiE K> > b&te < £ i>30%(D 
RFXf2RRF(D^mf*Xfi^^ p ^£jgBfci"5o 

ftl*±xm Z fa ^ <n Z 0 f¥lTi:wt;5 y ^7°^ Kilte, £li 

r?£tMtej X(± rst^gpfigp^j RRFrtcoJ^T^fiE^^fiXti^ 

10 
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t£ < t hT / Sl^SHO, 129, l32(Di5imXfoZ) a 

te&'fr-&tzm&lZ, 0. 75AMffi<D ¥ K-WfeW.T- (N, Ca, CSt/0)«DZl 

^spgj sp^^g CI M £ iT"f 5 RRFX !±RRF * ^ p ^ X (iRRF^M f* CO fHitMtlt CO ffi 

rjpfil&^-J £{3, £^^^¥fT6Sf*^co^'p ^ £-v^o ££B B B cD£^ff 
(i, ' CO J; 9 > y ^ co^IiJ^^H^StacoSIK-ct "9 ^ £ t5 s "C 

^r B 1Sfj irii, ^ H B B cOxt^^*cDSfiB^v^o 

//> ftii co y £%n x* fc> & ft ^ & 2f fa fit i~t L , fig ft- ft 1~ 6 ^ t (c: «t 0 , fHigMff/^ 

^ ^tLTV^^^RRFM 0 B B cDfScO^T : '/i-^^^-r5X^M^^tp^-/±^V^ 9 „ 
T\ mst* Z (D^'tjV J: 9 3*^£*u ^ Ltii £K7tfM <9 it's £ LT, 

11 
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j; z>RRF(Dmmmm%m^^x , ft^m^zfem-tz :^ta^ rrfo^s{£. 

o 

^ISWwHJfe^JlijSlNTfi, X^&^RRF&OThermotoga Mari tima£ 5fERRF 

Srffi^T^Uft U fSat^llfr^fTo/i^, ^Of&cDRRF^o^T t 
t5:i:^-en, ^/c^tHfLf^ LTIiRRF^ g ffcco^ft £>-f , RRF 

* :/'-**3ESf*\ RRF^ u ^\ rrf^ ^I^ft^^JMt; L, 

r^^y hj R R F * w-^JlE 5 H^2:VH\ RRF^W> 

^l§^ii> XffiORRF&t/Thermotoga Maritima RRFO^ali&O^ tL/^ib & 
££;ft-5RRF<7)f^£#J#)TJ!flfc--r 5 0 — ^Thermotoga Maritima RRF<7)££bb 

fM^£ti£^ibff^£ix/-CL 0 ^BB(±bipyramid§!JW^^?¥P432 1 2^^"i--5o ^ 
(D^BB(7)^{i^^{ia = b=-47. 3A, c = 297. 6A£^-f 5 0 

RRFWf#itMtI^^7(^7^-r o ^hV^ 5/ * V ^'ft. RRFtf^ 7 -7 — w £ £r 

DH3fi, Thermotoga Maritima RRF CO ]) ^"yilj: 6 IS® ?r ^"t" 0 
A, B, C, D, E, Fl±N5fc$SBJ; 9 C^iiSlcfa {fT#?£-r 5 V -y^x£^-t 0 0 - 
is— hi, 2, 3, 4, 5, 6l±NmtifrhCMtm^frliX?fl£l-Z) — h<D#-5§- 
T'ifeS. H(C^£tl-5 =t 9 [CRRFfi, 2F7^>^f)^^ loli3o(7)^y 7 

y^^^B, C, j3-^>— 2, 3, 4, 5£-a tr K 7 4 ><7) 3 & te fH 3£ W f£ 

H4(i, Thermotoga Maritima RRFW^^^E^^^/^^r* N&tKii^jft 

12 



WO 00/75182 



PCT/JPOO/03639 



^ffiNmfit, C7t^£r^-f 0 jx&tepzm, ftamm, ^fiN^^^u 

SfiroT^yglgllArg 110, Arg 129, Arg 1 32 t? "BT^tt^^C # V x ^ £ 

t±) £&^3/cfe(;iRRF<7)f|f^Mfl^M£ffl £il3 0 #'J;ii«3gej(i, RRFcDfg 

/cRRFWlift^^-^^fi^^TXfi — ^[55>{-^^i-§ ^ £ tfX'g , ^ LTRRF 
f£t£g|5{£l-*i- LT S £^Pl*2iJ «t 0 <b 3& 2/ -e 9 . ri^oj; 19 

^■Cifo5:H5-C#5, f^^RRFt;:^ LTPflS^5#£^Pl»3iJf±, S'J 

m~<DmtfT^u—^-lt, RRFPE* £U f^*i £ RRF t <D ffl <D tS S ft ffl (7) fz #> <D 

<£>g|5{£(-3£< ft^^Sr&fK ^t5:H J -e^ ^LTPIW 

^iJfStttCO^Tf^^-r ^ w t ^T't 6 (Travis, J., Science, 262, pl374 ( 
1993) ) 0 

tzmwxuRRFiz^^-r ^mcDit^^ (drrf t wssi^^t, r 

13 



WO 00/75182 



PCT/JP00/03639 



^Si^^^f^tcS^ < fr^lft^ =7 7.(T>>( > t tf * — <75B9:tf (C^-fflt'fe^o r 
fttt. KV^^'te^t^^V^^ttOfSj^-^^'-raRRF^ > t t"^ — ^t&f+l-S 

*I§P^(C J; 19 pjfgi ft 19 s ^ £ ft 5 gij go T 7* n — ^ £ LTfi, RRFCi:£f£ 

^tt-TZ) Z <7) J; 9 ft^f*X(ifb-^^(7)il^(7)#tt[t, B#t+@*it£XfiJl,ft<k 
kftfctlSftffl^/U^ — m^^^t' <fc o T flj Kfr £ 5 (Meng, E. C. et 
al J. Comp. Chem, 13, 505-524 (1992) ) D 

RRFt)^ lo i 19 ^< <Dl£Mil&1feX%&Miit-fZ> z t & X # S^^. #3§Wl:: J; 
•9 ftf±t£*i3 «t 9 ftRRFOfHigmtlXli^^ — IHJfi, RRF<nm<nfe&J&Wi<nm 

&&ttvt-rztzbbiz%f\zmmx&>z> 0 RRF^mmmmxittco— mi*, rrf^ 
mfc^mm. RRF^m^-w^m^, xizrrf (Dfem^mifc << x^^citi 

^^P^^B^fflfit^RRFCOgiJ^^fi, RRF^^f*X(iRRF*m^f*X{±RRF 
^fCO^^^^"^^/^^ 9 ^^^7t;fSfit-T 5 «fc 0 ft*3gW<£>RRFCO#|j£ 

$ «b \Z.Jf.ZfeVfi\Z. £ Z> b , RRF^Sf*(l. ^*P<7)RRFP£W^J<t W*^-&^-C**S 
I^CiotiliTtS ~ «!:^T*#, ^ LTSf^MRRF0O^ B B B tIigi: irb^-T^) Z 

t^t'f 5„ lot > m^ofi* cD^^^fi^cDEfe^i-aotz^-^ft^fi^ 

^ wff $R!c X <0 . RRF tik^MfcXl-iit^ty) b (Dm 
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^ Lt3yt° a - ^ — y7 h ^ T (#J;tfiX-P0LAR, Yale University, 199 
2, Molecular Simulation, Inc [Z J; 19 IB^T) V> T2 — 3 A ^^fttXl^^'— ^ 
Zttmi^jfoO. 20aTORM(-*t^^-rS Z £ iSf# 3 (0iJx.f£Blundel & John 
son, Protein Crystallography, Academic Press (1976) N Methods in En 
zymology, Volll4, 115, H. W. Wycoff et al, Academic Press (1985)„ t£ 

<tas-?#5 0 #3i^T-»tfe£ft5RRF<7)1?|jij&lSSl*X, $St£, f*^ fcS^fi 
^f^^^^TRRFi^M^II^ W?^S£* ^XliliWI^S^r^iC 
t5. zixfzj;^ r r f g {£St/iif21SM^ W^<r>f£\knGL, 

o 

t^-Cf Ttefcbft^o RRF^^(7)S^<Jr (D^^(^fi^^##t^-^^5>^- 

if «o -5 o 

^ — ft'&^iiRRFt co^-^^r bT^(c-T5 =i ^ — -> 3 
£as-C*£ft< Tti&ib/ji^ 0 fb##J<75^^cD^5>(±, Z(75RRFi: (D^^Cilgl 
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tRRF t <nffl{z^-t & tens. ftmj&uHfe&tf*> z t %7TH!$£-rzm&, ^<n>\^ 

tlS^fflSr^-f 3 lifted:, -t^^fc-g'j&U ^ Lt¥I <h fll<75}r& (Bi 

ochemistry, jj., 4037, ( 1972) ) X It* V =f 5? y U K £ ffl ^ 5 ^feS 
f # "C <7) * * y — — >y (#H±plO-158643) til J; 19 laSi-^f^^liwOV^T 

§, ^ LTfk^llfrXI±77^>>h^, RRFc^ff]* (D'ife&tffr y 
{b^^jH^Xti^ 7 yV > h £RRF S =t <0 mm iZliRRF CD ffi^Ufc^ L < ti 

y V — — ^y'^-5i^< o^^^ri<7)io^rf$ffl-t-^ - £ # -c* £ 5 „ -cD^a-ti 

*fi % (?'J^tS'^7(DRRFMtI{-S^ < = > — y ^ y 1; _ ^CD|^(Z, 

5/5^ Z(75^^5/ h(-^^-T5ft:^^(iRRF(7)Pfl*tt^^#3WW^^^Iii: ^ 

•9t#-5o ±f£c75^ 0 ^- y h {i % m 7 C/TfR R FMfI(Cg^^TRasmol^(7) y 

#60 :ro^^-/Hi, R R f ©low ^»p a li;{j|t 5 : , 

-?:cD^tI2p^^5>^-rif#^m(^J^(j:CHARMM, AMBER) l^T, ^ 
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GRID (Goodf ord, P. J., "A Computational Procedure for Determining E 
nergetically Favorable Binding Sites on Biologically Important Mac 
romolecules", J. Med. Chem. , 28, pp. 849-857 (1985)), HtUiOxford 
University, oxford, UK <fc <9 fij ffl T* 6 0 MCSS (Miranker, A&t/M. Ka 
rplus, ''Functional i ty Map of Binding Sites: A Multiple Copy Simula 
taneous Search Method.", Proteins: Structure, Function and Genetic 
s, 11, pp. 29-34 (1991)), 'iXfiMolecular Simulations, Burlington, 
MA7)>kA^"ST£E~Cr$>5o AUT0D0CK(Goodsell, D. S. RD<A. J. Olsen, "Au 
tomated Docking of of Substrates to Proteins by Simulated Annealin 
g", Proteins: Structure, Function and Genetics, 8, pp. 195-202 (19 
90)), CltUiScripps Research Institute, La Jolla, CAfrh A^ "T#£ tr 
fc6o D0CK(Kuntz, I. D. et al, "A Geometric Approach to Macromolecu 
le-Ligand Interactions", J. Mol. Biol., 161, pp. 269-288 (1982)), 
Z.tl>f±Uni versi ty of Carifornia, San Francisco, CAfi^h ftlffl "Tt£~C <5 

o 

JS^l/^T'QuantaXfiSybylCO J; o ^£ y y HtfaiTSrfflVT, r^aT/HaS* 

CAVEAT (Bartlett, P. A. et al, "CAVEAT : A Program to Facilitate the 
Structure-Derived Design of Biologiccal ly Active Molecules", Mole 
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cular Recognition in Chemical and Biological Problems", Royal Chem 
. Soc. , 78, pp. 182-196 (1989)), ~ftfithe University of Carifornia, 

Berkeley, CAfi* h A^^II^X' &> 0 MACCS-3D (MDL Information Systems, 
San Diego, CAW <£ 9 ft 3D Database systems , Z<7)^g^(±, Martin, Y. C 
. , "3D Database Searching in Drug Design", J. Med. Chem. , 35, pp. 2 
145-2154 (1992)l;i8!E!ft£ft5o HOOK (Molecular Simulations, Burlington 
, MAfrhA^mXfo&) 0 

ft<5 : 

LUDI(Bohm, H. J. , "The Computer Program LUDI : A New Method for the 
de novo Design of Enzyme Inhibitors", J. Comp, Aid, Molec, Design, 
6 pp. 61-78 (1992), rftfiBiosym Technologies, San Diego, CA<£<9A 
#"5T^"C&5o LEGEND(Nishibata, Y. RTfA. Itai, Tetrahedron, 47, p. 
8985 (1991), ~ ftfiMolecular Simulations, Burlington, MAj^A^Rj 
Fili~C£><5 0 LeapFrog (Tripos Associates, St. Louis, M07lP h fljffl "Tft X &> 

o 

iWKDftT-^r V >y&*ftW\Z&\,^Xit>m-t2> Z t /^T't 5 D fr'J;Ltt'Cohen 
N. C. J; <5Molecular Modeling Software and Methods for Medicin 

al Chemistry, J. Med. Chem., 33, p883-894 (1990) £-#BS £ ft/c V \ XN 
avia, M. A. IkTJM. A. Murcko, The Use of Structural Information in 
Drug Design, Current Opinions in Structural Biology, 2, p. 202-210 
(1992) -L#BS£ft/--t\ 

, LT^ilfk-ra <b frXZ a o f?'Jx.«'RRF[31#^iJcb J: 9 (-13: 
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T^'b^'^^RRFffl.^^lJJi, ^10kcal/molSrSx.^V\ L < <ift\J7kcal/m 

ol & & z_ ^&(DZ}ir X&$)r£ tL6-<# T*fc-3„ RRF|3R$£iJfi. 

m torn (D±x(D&m.%i® Kit mzm-s-tz t . ^^oxy^^t-- i^st l 

7 & ? =7 jU <D \ JiJ t L T , Gaussian 92 C, M. J. Frisch, Gaussian, Inc. , P 
ittsburgh, PA 1992; AMBER, version 4.0 P. A. Kollman, University o 
f California, San Francisco, 1994; QUANTA/CHARMM Molecular Simulat 
ions, Inc, San Diego, CA 19941? m If b tl 5 „ ZH b (D~7 C u ? 7 A (i, S 
ilicon Graphics IRIS 4d/35XliIBM RISC/6000 Mode 1 550^ rJlffl = > t° 

— RRF*££-{b#«*_Li5<7) J: 9 !-Sil(-iltRX(is^l+^tL6 £ , 
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^{t£^r <Jb5 v^ilf^MRRFJ; 0 <b?S5^7K XI£{&i^J£f£t££rW L 

115. 

*IS^{-ct "9 flM£ft5RRF^^f*<±, #< O^SCJ; *9 ' £ ^T* 

f?'J^i«'^^^) 3M£i- J; 9 ^^£-^5 r. £ ris-C-t So foSV^iRRFcrc^^ffcli 
fifct5;i^-e#5 0 £ ^RRF^^f£{i, BP 4# ^ <7) * -r 
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^^fi. 9 ^ 7 L-^h^ Kfcffl V^T, RRF£^ — K~r 3 DNA@E£iJ ^ 

<73RRFXteRRFK?iJ£$S< LfcO, ft< (^^X iift-flP) L t <7) 0>IS?IJ ^ (d ft 
n-S^MRRF DNABE^iJJi, * — l^TIS^ £-£5 r <t riS-?# 5 0 

pgnlE^iJcofiJilPT-C-^^^^/c^t-ti, F/r M ^ D N A IE ^ J £ f$ an SE ? 0 ( d Iti n]" t£ 
(Ciljg^-tt/jittnji^ P,^^ 0 gptj, RRF^^f*^ K U ri>osJagfjgS?iJ<7) 
^JfPT^^^IE^JO^mSl/r cDRRFSE^iJtC J; <9 = — K $ ti 5 FJfM ©i^W 

«rt^(--r6ii^)/£ y -r^ ^^-7 ^— A^it^-r^DNASE^j^mKcii^^ 

IIB v- ^ ^ £ ^ £ i£ ft b ft 0 

^tQftin^oco^jffl pTt^ft5§ii-<^ v^-r tiij^mm^^m l/crrf^ 

Mfflc, ^«il^7^^ K (ff'J xJifcol El, pCRK pBR322, pMB9^.0^tl 

5 K(f?'Jx.«'RP4, — v ; DNA(f?iJ^(i'^-< <7) X ~7 T — 'J «iif$ (M ^lli'NM98 

9) & Tim, WDNA7 7 -y( #'J X. ( tU 1 3S. t/»fc#t 1 ^gtDNA 77-^)), 2 // 7° 7 
*5 KX(±-?:tL^(DM#f*c7D J; 9 ftgl©^^^ ^ K ft 7 ^ K&tf 
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77- v^DNAc/xm^ t>i£fr h # h <5 ? # — (m 7L \t -7 t — v=DNAX (iftil CO 
£fefef$DNAlE^K ^^fe^DNAiE^JSt^-^fiJcDNABE^JW-t > M^ftS^* 

¥ — &&^i-z>o ^mm^m-m^mmmm^ioi^x , ^^m^h^E. coii^ 

15ft IgsjJMgE W > iz J; -5 L ZcDNAlE^iJ £ 3§3&-r 5 /c # rti h 

AC^XteTRC^ fd=i— h ? fR(D X 7 r — i/mBvMt&CD^.^te^^l' — 

i» sa^'js. 1* r n % fr-tt ^ ^ if b *i § „ ^ <^$? ft msi^ 

*iV>T, ^f^#ibl2, E. Coli38m£*UfBi-5o 

JEfSftMcOTi^X, ^H^lw J;S^^RRF<7)S^{cWffl"C*3 5o ^"bco 

UT, f?iJx.ilE. Coli, Baci 1 lus^. I/Streptomyc es CO J; 9 ftlffls , 

©CD J; 7 CHO^fflflS^t/COS-lrijfflflSco J: 9 fti^lfflStL fii^lfflJiS&t/ K 

j&fiE. ColiT*fcS 0 

£&^RRFX(iRRF^mf££M£-r5co(c, |W] C ft 5£ T* 4$ bE i" 5 <b fiRSbft^ ^ 
t ^rJlftf-f 5 Q :£Tco?g±^(!!]-co#§:Ej^£-ffli^T^ L < &frizWt 

Hg-rst3ttT*iiftv\ L3>u nm&'if o z £ ft < , ^L-r^ig 

Wcot5HI£j&Jjft^-3 w £: ft < , ZHt>(D-<? ? — % 3§3lfJlfinIE?iJ&t/7ii/^ 
f)l«i!t5:i:^t^5o f^fi, ^ ^-coilJXcD^fcS^ft^lt* 1 ! I* 

t° — co rfrj |$P tt & I/irC ^^K"^ — # — co J; -5ft, ^ — !^J;i93 — K£ 
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a ie ?\\ <d m & , # ( - ?t £ #j - nk m 3t t c m ~r s m & t£ -c & 6 0 
•9 w^-f s r <b s D 

£ So 

r. t fC J; 19 jfc^^tlSo ^ij^li, Wellner, D. Analyt. Chem. 
43. P 597 (1971) CDjjfelZ X <5 ^^flj^^cRj =fc 9 aE £ -5 0 ^ffi^fH^^ 
fbL7t^^f*l±. # 38 9! ^ 111 it til ^J(^«t «9 ?lf&£;ftS «t 9 Cl, g*i£<£>*ffifC 

fiB-rsa^r^ y^st/^fbL/cpi^-w-rsRRF^y^^^ k-c#><5 0 

£ kt-^^ffcte, Ix^MRRFi it i& Ltil^^\ XtiiS^JtStedol^-C;* 

(75 J: 9 dRRFK/ESri'J^i" -5 :^i:J;^ RRFSjC^^t^^fb^fStf^-rS r 

# LfcRRF^mf*{i, B#3fcf§t£<7)5g£c£:^£ft^ t^ti^tPo 
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X^ <DmmteMt& & B & b -f & i> <DX h <9 > m<DJjfe&fam-fZt>(DXteti: 

mmm] 

Ml. flSt^^Mfcafrfe (hanging drop vapour diffusion technique) Id J; <5 
^X<7)RRF^ ^ftSaafb 

SXORRF^ V/-?^4mg/ml70^8mg/raK h !J ^SH 50mM pH8. 5, ffiftBfcig 70 
-lOOmM, /-tfy^^UV^y 3— /H4%75^18%^-a tf 5 ju 1 comifc&i&ffiit L 

9 ffW^fitrtft-TSo *r<7)j&m % mffitp<n±x<nmW<r>Wkl& 

CO^I® ^S^tMLMS Ltffl^f)tl5o h ^ig&t lOOmM P H8. 5fi?tg£±&l 50mM 
7^<b200mM, ^U^i^I/V^y =3— /^28%^^36%OHffH^^jStff LTXRRF^ 
i^|#/c 0 j&itf^ 1 *»ib 3iSF(SJ-C* 30X50X250/im<7)^£ $|:^fLfc 0 

RRFH^^uffi3t^:^cO^|^i Lt, *I ^[WH£f£g}&?£ (multiple isomorph 
ous replacement procedure) £rfflV N /c 0 ZfrlH^ MW-^f- J: § |rH4(£ ^ > 

/ ^ £S H B B 75 > <b <75 & tic - * t# 5 <73 i z m K m m & & ^ x & & 0 mm+n 

Z<DW%£&ak<nX$klElifT<D s 7 £ — $ fi> MaxII synchrotron (Sweden, Lund) 
^©^-ff 4 7°^^ 0 B H (i2. 6AOflf^^-C*lHll/TL^ 0 1. 5 W ± <7) ^- if ^ ->t- 
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ZtD^Mite, a=98.5A, b=106. 7A, c=66. 7A^r^"L, P2,2,2!^ L T V ^ 

o 

- w#^t#(7)^^ ^ h (i 2 4 A, -0*3 t> , ^^^f-Kf-tiO. 5, 0. 

33, 0. 5<D b =7 >^ ^ — >> a >>&s#fc-r5o 2 o(7)^ag f^cor— 

R<73iiS( — ifcBS&d: LT)=3D SUM ( ABSU - <I») / SUM (I) 
R<Dm(-7XmWtt LT)=3D SUM ( (I - <I» ** 2) / SUM (I ** 2) 
#-fgfH=3D SUM ( (I - <I» ** 2) / (^^— ** 2 * N / (N-l) ) ) 
± X <D % P <D f + £ i Z { ± n it _L i"J £ L ft fit ( £ O V ^ T (D H t ? o 7t „ 
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±m 






30.0 


7. 12 


814. 6 


36.6 


7. 12 


5. 67 


227. 1 


16.7 


5.67 


4. 95 


266.0 


19.0 


4.95 


4. 50 


417.3 


25.3 


4.50 


4. 18 


394.0 


25.5 


4. 18 


3. 93 


330. 4 


24.4 


3.93 


3. 74 


296. 1 


24.6 


3. 74 


3. 58 


283. 8 


25.5 


3.58 


3. 44 


207. 5 


23.2 


3. 44 


3. 32 


173.2 


22.5 


3. 32 


3. 22 


151. 8 


22. 1 


3. 22 


3. 12 


130.4 


21.7 


3. 12 


3. 04 


108.3 


20.6 


3.04 


2. 97 


92. 2 


19.9 


2. 97 


2. 90 


74.9 


19.2 


±T(Dfg.M 


268. 4 


23.2 



stat. ft 4 gSfefig R-B^f- R-B1T- 



18. 5 


0. 


709 


0. 


033 


0. 032 


13.5 


1. 


012 


0. 


084 


0.072 


15.3 


0. 983 


0. 


083 


0.075 


18. 4 


1. 


052 


0. 


070 


0. 064 


19.6 


1. 


239 


0. 


087 


0. 086 


19. 7 


1. 


064 


0. 


093 


0. 088 


20.9 


1. 


286 


0. 


125 


0.219 


22.0 


1. 


275 


0. 


142 


0. 221 


21.2 


1. 


314 


0. 


170 


0. 192 


21. 1 


1. 


278 


0. 


193 


0.298 


20.9 


]. 


414 


0. 


222 


0. 23 1 


20.8 


1. 


560 


0. 


265 


0. 280 


19.9 


1. 


552 


0. 


306 


0. 307 


19.2 


1. 


655 


0. 


334 


0. 315 


18.7 


1. 


632 


0. 


411 


0.416 


19. 3 


1. 


259 


0. 


119 


0. 102 
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ffij3. Thermotoga MaritimacDRRF(Z)^^f#^ 

Thermotoga MaritimaWRRF cDNA^r^Ji.^ ^ — (PET 1650) \Z.9 n — L 
, IPTG^nivl «t "9E. Col i "CSS 31 M^rch LT^^Iffl^^l-Thermotog 

a Maritiraa RRF^ l^/UT*gfi| Lfc 0 'M^&WWffi^'W.Wk L, ^fi^flcD 
^•fe (Biochemistry, 11_, 4037, (1972) ) L tzjjfeX'^m L , Thermoto 

ga Maritima RRF£#fc 0 RRFc75|£ H H B £^|^ifc[c: J; 9 £ -tf:/c 0 5-10/zl 
ORRF^r^^[pIS<^reservoir?^(00. 1M Ifit h U (pH5. 5)2. 0M Bit 

5mM DTT, 10% ^ y n — t /H^ L , 600 u 1 <7)±f£reservoir?$ <t 25 
°C XW-Wit L , 24B#r^ Z. GOfi££- h y — i> Lt, jgfB^RJc^iEit-rS t . fa 
MkfclS&fffl&iZteM. bfoZ> a LT3 0 ti(Z(i s 0. 3 X 0. 3 X 0. 5mm<Dbipyrami 

tot, ±j&<Dfa£k{t£kft$:m£:&^-t 5 r. £ /&^HgT-fe5o 

±T<75X^^"— ^-fe y h (2. 55A5>ft?t£) f— A7>f >BL711!djo^T, MAX 
II i/^? n Hp > £ Jfl i^TMar345-f ^ — h -r ^ ^ — (~S#>fc 0 

f-^v-A — /U % isy**/ ? *fb&t^S$>li, VDS&r/Xscale(Kab 

sch, W. J. Appl. Crystallography 26 795 (1993) ) <D -f n ^ 7 i» £ ffl V ^ "C 
fT o 0 MADt" ^ (mu 1 1 i war e 1 engt h anomalous dispersior 
SO. 9184~0. 978^.1/0. 9788A!Zjy^T, fcT — A 7 -< >BM14 ESRFiZ T ff V ^ 
, Mar345-Y ^ — v^u— b ^ > 7"^ ^ — 2r ffl V ^ T H fc> „ 3. O^'— ^ £Mosf 1 
m(Leslie, A. G. W. in Crystal lographic computing Oxford Univ Press 

(1990)) Srffl^T&S U — /K — v^iScala (CCP4) fl^TfTo fc 0 

-ir ^^^T-^RRF^t-^tt^flLgJi, shelx7°n ? 7 J* (sheldrick, G. 

M. Acta Cryst. A46 P467 (1998) ) £rffll\ normal i ze $ ftfc fft it S^f- 

M.M^F(-£ ^— > — ^ — (1, MIphase(CCP4) ^fflt^i^ft L 

7c 0 S J f : ^^it!lllI^r^rapP4 1 2 1 2StJ ? P432 1 2<DfS]^T'3}tfeT^y t c i: ~ 5, IE L 
^£P^l¥li. P4 3 2,2T*foS Z. t7iS^f3^^^o^ 0 ]} hfil±, 0. 66A 

~4. OA^^^ftt^^ L/c 0 S2(iThermotoga Maritima RRFCO ^ B H B ^— ? £ 
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&&ift1&ffe'> * M. 65 

R„. (%) 

(%) 

I/sigma (I) 



- 2. 55 A\z.m-fz>m. 

30-2. 55 
79947 (7119) 
11927 (1261) 
6.7 (5.6) 
0. 049 (0. 156) 
99. 8 (99. 1) 
26.4 (8.9) 



Rmerge = ( 1 1 I-<I> | / £1 ) iOK I ttM^ £ t^C^T* fe «5 % 

jj v fimaximam resolutionCO^-o-c^-fjf $r^i~ 0 

SSJ&sPffi -fb (solvent flattering)&t/f4tBl£^(CCD4-collaborative con 
putiry project #4, A suite of program for protein crystallography 
Daiesburg Laboratory, Warrington, WA4 4. AD UK (1979) [CiU, -v y "7" 

^^n^7A(Jones, A. T et al Acta. Cryst. A47 PP1 10 ( 1991) MiS W 
flS?EfL((CNS)Branger A. T et al Acta Cryst D54 p905 ( 1 998) ) R tMitB 
<7)f<5Xphase comb i na t i on) £• g& 0 iS t , £T <7)ffliJ |J| £- f/H: * 6 Z. 
ktfX'Ztio rigid bodyS tM£g<E> (positional) ft 3EHfc£fTl< ^ £<bt:itgf£ 
T=-— U (simulated annealing) S: fro £:„ ~ O^x/I^^bbt"— ^ (Na 
tive Data) £ RB-g- L _ C J E-7vK£>f£tB<^£rffl ^TS^^TvHCf ijjt L/c 0 

RHT-(25. 3%) ^tt6„ Jiffi^-^S^^^^-^Ti^^ — ^^^^^tSlifl^ 

fio. oiAat/2. oAt'fcSo 

^3{± N Thermotoga Maritima RRF^^-r — ^ W^i!§+^WM5i^^: ^ ^-^o 
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4(±, Thermotoga Maritima RRFc^Phas ing^r ^"t~ Q 



y 3L — -sis 
^(Phasing) 




(A) 


30-11.5 


11.5 - 8.1 


8.1 -6.2 


6.2-5.1 


5.1 -4.3 


4.3 - 3.7 


FOM 


0.704 


0.732 


0.745 


0.683 


0.623 


0.58 


Mean FOM 


0.66 





2. RRF(nft&m±L<Dmfe 

RRF5>?-^co?£i4^{icD{£«£}t£^3/c#>(^ — igcDRRF^^f£££/& L 

7c 0 ^^WiZt^Wk*) CD^^PCR&^ffl^T, ^^&m A L/C (Janosi et al E 
MBO J. 17 1141 (1998)) 0 

Sc^E3lf5^^m?r^-r 5frr (RRFSr =» — Ki" Sit^T-) Srt^o:/^ * 5 KCO 
5>gf fi&COj; 9 (d LTfTofco Janosi ^(d <£ -5EMB0 J. 17 1141 (1998) f£lE 
4fc£*LTV^5pMIX&fl!l/^c.o HS!^{c:tft^i--5 ipMIXJi, frrizm* K'Afc^M 

<D Z^Hitt&JT-te, :^J!§0<7)LJ4(recA-) LT^l^/Co Z CO 

, 7C)]§E(2pPEN(1560) (Janosi fbEMBO J 17 1141 ( 1998) ) ± *> -5 Sf ±Mf r 
rl:J;^i^^^oTt^„ P PEN(1560) ft, #^^^>^flt±H^-;&0^> a 

i!§Sria , f5-^- (sucrose sensitivity gene) "at^o 

3 (7)7C^I0^pMIX-e h^V-X"^^- — AL, ^ n 7 A "7 ^ =- ^ — Wt 
— jj — b Lt iSS'J L 7c o frrti^EtC <h o T ^ "51 T* #> 5 <D T* , pMIXcO dffc 
5E^^cD&5frr£££o /c®fi, JifEpPEN1560£^fcft^ £ TtTtt#V\ 
t^oTpMIX<bpPEN156060pGi^-c0 7 0 7 ^ ^ K £ 6 ffi £££ L 7c 0 S^-tCpMIX 
<tpPEN1560(DrS]7 o 7^ 5 Kfi, il^(±incompatible^(Z)-e#t^ Lftl^rt 5 * _h 
ffico J; 0 (c£^(ci£ btltLli (ta^W-^ — ^—S U«frr (7)^^*14) So 

^^aif^I^— b±Sc£ £ fbf£CM£KM£:^tr7 s L. h(:U7°y*7l/^ 
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f'f^^tSo ^#td^WL, ttj#('^WU^^M^rJltR-rS ipPEN1560i:p 
MIX lethal frr?r^oT^5f Irl^-So ^ coMf±pPEN1560$r^"-f-S 

ild type frr^tf5)^h7y^7t-^L/:o d COffl 1$±.&(D £ < 1? £ 
M^rr£#i-&<D^pPEN1560(#^^ v/>»t£) ££^<t Lftl^ t£oT^ 
n7A7i-n-/K Jj-i-vf ->^ilS§:tt<Z)^:flisDH5 a ^ril-<(i\ lethal m 

7)>< LT#^n^±fl&075»ib7 , '7^ ^ K£ip.gfU Kpnl-Hindlll^ =7 9 
> l> (0. 9kb, frr) K) til L T Sfe td J; 6 DNABE?'J&3£ £ tf o fc„ ^ W^Jit: &: 
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L^V^r £ ^?^^S:t4RRF^^"i-^LJ4(Janosi ^EMBO J 17 1141 (199 
8)) iSrffl V^TtfftlS bfc 0 f# *l :£ T <7) 7 * ^ K{iLJ40^W^r42°C-C^^ 

HiJ^cor'ct < ? n-^-y — A±c7?frrf±*lt£ L ft V f rr 14 £ 6 ^ 7 * 

5. KpKH6ldJ; «9 27 < CT?#ffiL#5o 

7°CT-^Wt-^ <h4. 2X10- 6 <7)fiJ^T-42°C{-^Wi-6 h<D^nhtltz 0 Z.<Dizf® 
m<V?-h, -y?^^ K&tsfrr(pKH6) t Wi-fit^^S <t SWfiSlg 

±X<DfrrXlt, frr<Dit{5^^Val 117 Aspfi, If £M (D^ L» >- IZ. M o T V ^ 

m^izfrr(nmmiz^< i^f^ji^n^o/co zcDm^^^e^^-t. 
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3. RRFg)<^i<t^i£ 

m 2 ii^tRR f <d v «t zffim, m 3 {^-r^f^m^f^m^h 

RR F «RN AizmiSlLtzJ&WiRXfD-'f X^ffS; t Lfc (Sel 



raer, M. , Al-Karadaghi, S. , Hirokawa, G. , Kaji, A. &Lil jas, A. Science 286, 2 



349-2352 (1999) ) 0 ^ot, RR F i±^R N A tUgO^i^^fr i: C 

^RNA2a, 2 b, ^ 7ty^t-RNA3Sl>l#y-Al 
^^Sl&^^^f* 6 (a) <T>T % / T v-/^g[5fi (AglM£) l:RRF4^^ 

RRF4l:it GTP^ffofcEFG5/)5^Ltl^„ X, V # 
y-Al(D^fy/^fi (P£lH£) Strife fflgRfS: (exit site) (EUiiL) 
Mtt, ^tlfnK#RNA2 a, 2 b^^Lt^5 (b) 0 D y 

-A^'SGT P <D tK 5j" fi? ^S: A ^[5 fi ( C ,fp -Q- LfcRR F 4 CDPg[Hi^cO 

eicg^Ltl^clsf RNA 2 b <D ffiMR l>* P §Bffi{Cig^ L T V ^ 7c 1.5^ R N 
A 2 a <75E£lHi^<7)^I!j£rMfciSP?i iSg; 19 , 2^©eiRNA^ 
^tti^tLS (c) „ S^l-, RR F 4RXJ t E F G 5 CD U ^'y — A 1 fi*b<Offi: 

&fc6<nfRm.fr%k7-$-%> (d) 0 

g»]4. T ^ 7 V V =j K»ld J: 5 R R F Tg-fecoERg 

y Kili, !i # y — aco a gflfel 5 r <b \z J; 9 , $5#R n acd A^fi 

^ CD PR ^^-5 JL t 7JS ft] PjtLTt^S (Moazed, D. &Noller, H. F. Nature 3 

27, 389-394 (1987) ;Fourmy, D. , Yoshizawa, S. &Puglisi, J. D. J. Mo 1. Biol. 2 
77, 333-345(1988)) ;Yoshizawa, S. , Fourmy, D. &Puglisi, J. D. EMBO J. 17, 64 
37-6448 (1988)) D lot, m 5 <D ^ ^/Mdtfc x. f£\ _hf£cDT / V V ^ K 
IKi R R F W Agffifi^co^^& <bPl^-f-5tei* "Cfc 9 , /5> 3 ^ P! W £ 
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T" h7t^ ^ y ytMLtE. col i Q 1 3 Py-i (H 

irashima, A. &Kaji, A. J. Mol . Biol . 65, 43-58 (1972) ) ( 0. 6~1. 8 A 
2 6 0 ^.— y h ) £- x 2 7 5 ^ MCO fc°^ — 0. 2nmole<7>RR 

F , 0. 2nmolec7)EFG (Kaziro, Y. , Inoue-Yokosawa, N. &Kawakita, M 
. E. coli. J. Biochem. 72, 853-863 (1972) ) RXF 0 . 3 7 mM©GT P©#fi 
T\ 5 5 0 ju 1 (Ds< y-7 t — R ( h U — C 1 10 mM, p H 7 . 4 , fig 
S?-^ 8. 2mM, tgfk7>*^[>^ 8 0mM, i/^Jr^^^ 

h— /U(DTT) 0. 14mM) ^ *J V ^ T , 3 0 °C X 1 5 # IS << > ^ 

; e-7'T'>^XIj:^>^-'"l'*>^S:, ^tLfti2 0 0 ^M, IOOazM, 10 
0/zM^i5J:3 tdSSAD Lfc„ Microcon 100 (Mil 

1 i p o r e ttjgf, f£jH£) ^fflt^T, 3 3 0 G"C'4 0 ft m is <D 1~ 6 r. £ 
£•9, iSBt LTcfe^R N A^^^^I^fri 5>^t L/c 0 JifEOM i c r 

ocon 1 00l:/<777 - J (hM-Cl 1 0 mM, pH7. 6, 
ffilti£'^^v">A lOmM, i&{tT>*r~VJ* 5 0 mM, DTT 0. 
5 mM) £• 5 5 0 u 1 £ #\ iMfo-f Z> liCJ:'), 7 >r /l^ — £ — mifcft L 
fco * <D j& £• it fl£ t G-frlttl t> M i c r o c o n 3 0 (Mil 

1 i p o r e |±$!i, £ffl^T, 1 4 0 0 0 G T' 1 5 ^Pel, 2 [elis'k 

-TZ^t^X*), 1 4 n 1 izWkffi U7t Q &^T% fflt$f LTtln^R N A £ , 3 
0 /i 1 (DWffiffl. (FM-C 1 5 0 mM, p H 7 . 8 , gfcgfc-s' ^ 

1 0 mM. j3 - ^ ■7" h 9 / — /U 6 mM, ATP 3 mM, ^^"7 
txy-zl/f/U^y^ 5mM, t°/U^<— h — if 138/ig, 7;7 
T v^|5#RN A^J3£g#|t 3 3. 3 /j g (Momose, K. &Kaji, A. Arch. Bioch 
em. Biophys. Ill, 245-252 (1965)) ) \ZJMf& Lfc u C-7; / H&tt&-u$Q (Am 

e r s h a mi±®L fkMW^ lmgSfcD 5 2mC i) , 0. 1 5 ^ C i l: 
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t7?;7->/HbLt. r©j:9i:Lt'#?)Hfcfthy ^nnSH (4°C) 

izyf-mcon^m^lt 14 C-T * / T~>^$5^RN At^tgij U ^ P 

(i, t°a-Dv^yy-C'^lL/:E. col i y-A^f,#fc (H 

irashima.A.&Kaji, A. J.Biol. Chem. 248, 7580-7587 (1973)) „ iML/c^v 

2^«g#RNA^fiiLtl^ :^^^otl^ (Remme, J. , Margus, 
T. , Villems, R. &Nierhaus, K. H. Eur. J. Biochem. 183, 281-284 (1989) ; Stark 
, H. et al. Cell 88,19-28(1977)) 0 

KHSr^AP-tirTt-, RRF, E F G St/G T P & mm L 7t ^-^fitT* 0 , 
^i/f^y^yhn-;Hi, 7;/^^yKI ( RRF, EFGStfGT 

HijfSCO^y y — A (0. 5~0. 8 A 2a0 ^-=-yh) 2 7 5 /i M© t° 

a. — p-r-Y *>>\ 1 nmo 1 e©HiRRF(Hirashinia,A.&Kaji ) A. Bioche 
mistry 11,4037-4044(1972)) N 1 nmo 1 e©EFG 3 % 0. 3 7raM« 
G T PSt>T ?;^!J3-> KHO#ffiT> 2 7 0 /; 1 co^< y 7 r — R ^(c*J 
t^T, 3 0tTl 5 / 7 )ra^y= 3 ra-<-hL/c 0 7 ; 7 ^' 1) ^ y K W. (± > 

M, 5/iM, 5 m M <b ft 6 £ 9 l^mim Lfz 0 ^y77-J^> 1 

5 — 30 % <£> g? g i£ £ IS It at 5m 1 W±C, ^^^-^-i— h Lfc± 
f £ <7) &i f If I &r fltJB L , Beckman SW50. l£rfflV^ 4 0 0 0 0 r 
p nu 7 5^, 4 t<7)&#-C*if <fr Lfc 0 2 5 4 nmt^iM^ I S CO 

UA-6fVrn-l:t^^^-U Mffi<D 7 0S!) rt? y — AWlt^ 
t|iJ^L7t 0 ^^r^r* 7 (d^i- 0 ft, ^7^(Dfit(i, 7;/^^yFi«# 

set-cssi l 7t 7 o s v #y—j»(Dm£&. r % j ? v = i, &m x. ft ^ 

^tz.Wi'k (^>hn— /u) (75iggtc75 7 0 S y aK y — A^JiJti-Wi"^^ — ir 
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( tJ? y y — A CD (5 \£ 9 0 % 4" £ #> 6 o ) W,fi4 2%^RRFCJ;ot ; ey y 



#SIB.^J#^ET^*5ttS. RRFcb EF-G 
mRNA #>b<£> y JJ?V— AO. 



RRF mRNA ^ 



tfls$-?s( is is 
GMPPCP 



5jaM 
5 nM 
100 \M 

20 nM 
50 iiM 
200 ^M 
370 vlM 



**** 



100* 

16.5 

0 
9.9 

0 
0 
0 
0 



£>fa£o Ztlb(Dffg%: i 9 % R R F <^^t40|§5E(Z(iR R F 7$> y y — J*(D 

RNA© h7yxp^--y 3 y^Plttaii^fel^ixtl^ (Pestka.S. B 
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iochem. Biophys. Res. Commun. 40,667-674(1970); Rodnina, M. V. , Savel 
sbergh, A. , Katunin, V. I. &Wintermeyer, W. Nature 385,37-41 (1997); Rodn 
ina.M. V. et al. Proc. Natl. Acad. Sci. USA 96, 9586-9590 (1999) ) „ 

plHi I^Ip-q L 7c R R F <7)PMGl^<D b =7^7s n >j — i/ 3 t |5a$-T5 (i-f 
T**> 9 % ^ 5 T?&>tH-£ b 7 n > 3 ^icf^o T^B r -5 (i"f (7) P %{iLR 

y /jf y — J±frh$±%$-t 5|5#R N AOiSU 5 ^ s/ir >i>-Y — R N A^iggf 

y y — r n a cojg^t (i, Ky" y = b'M<Dixt> n \z s f- 

j-X b ^Zf b> (S i gma ?±®0 Xfi'^ ( I C Ntfcjg) 

JP L7c *£|5&t^Tf20iJ 4tPl U^-&(^TIi-<7t 0 ^^"^ h h ^RTfi'*^ 

ti-vfi/^ti, ^tl^ftl 1 0 0 n M, 2 0 0 MMi^5i9tiiDLfc„ 

X, 5/ir Vv^-V — R N Ati*b<T> y y — AtD^BtJi, 7; K^ya^K 

s o£^n l ^ £ ^ r f± tf>J 4 <t m ^scti^t, ^-^-^ k ^7° h > 

fStt^lg^tZiiA^fiiC^^ Lf:RRF (D PgBfi^tf) b 7 ^7, n >r— 3 ^ 
riS&^T'fc5 ~ £ < f£oT, R R F (7) h 7 >^ n /r— 3 > 
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me. gmp p c px.zfi7i'i/>mz£z ) ifemm&fomm<Dm.& 

h^^^n^r — >> 3 EFG^i) tf? y — Ad @ ^-f £ ~ t \Z. J; 9 If 

^f$<7)fi?gf ^I3S.#-T 6 — 7t\ |5#R N A CO h 7 >^ ni — 3 y/j>$5 ~ 6(7) 
£ 1 lU/c ftfF^-t" 3 Z. £ ^S*P (Inoue-Yokosawa, N. , Ishikawa, C. & 

Kaziro,Y. J. Biol. Chem. 249,4321-4323 (1974); Rodnina, M. V. , Savelsber 
gh, A. , Katunin, V. I. AWintermeyer, W. Nature 385,37-41 (1997); Bodley, J 
. W. , Zieve, F. J. , Lin, L. &Zieve, S. T. J.Biol. Chem. 245,5656-5661 (1970) 
; Kuriki, Y. , Inoue, N. &Kaziro, Y. Biochim. Biophys. Acta. 224,487-497 
(1970)) o Hot, M 5 (D^r^f , GM P P C P -> Vgfeti, 

AgfUif-M^- LfcR R F (7) PgBfir^<7) h =7 >^ n y- — •> 3 > £ f ^ i~ -5 

s h7y^p^-'>ay|:#otgr5 p ^jas^E gR&ri* <b <d1&&r n a 

tf)igm(±RaW L&^fi-f -C'fc<5„ — GMPPCPXO'7yyy|l±|l|S 

Btfiia^i'5Jii""CfoSo ^-"C. gmp p c PXli7->^>i(7)#aTi: 

fc^t, y # y — J*frb (Dfc&R N A^iSKt ytVy-v-RNA^b 

y *'y-A^e«$5iRNA(DSilj;, T 5 Ky' !) =1 v- Y^<T>\X*> K> G 
MPPCP ( S i g m a tt&l) Xli7yyyi ( I CNliS) £^PL7c,£ 
St/GMP P C P L/c if ^(CiiG T P^#£TT*^lfc£:fTo;fcj£3rl& 
^T(i^j4 £ [W] t^feCTI^t. GMPPCPXIi7->yyifi, ^rtif 
tl3 7 0 ^M, 2 0 0 ;iM^j:5J;5 l:fJLf: 0 ^JPr^rtl 6 (i^-r o 

X. ^ytyy-r-RNA^^i)*'y- A cOiSpjf t , 7; K y* U^y K 
H^ft^ 1 ? CGMP P C PX(i7yy>l^tt LfcMl/GMP PCP^ 
^JllLfcitCliGT P#^£TT'l$|fc£tTofc;££r&^-C(*0>J 4 i [s] CTt" 
y£i'TfS-<rc 0 GMPPCPXIi7->-^>?|(t ^tl-Zftl 3 7 0 M, 2 0 

16 GMPPCPX(i7yyyi^iiOLTL R N A (D$±M 

41 



WO 00/75182 



PCT/JP00/03639 



— ACOiSKf ^^^(-Pl^-fS r t tft>fr£ (Igarashi, K. , Ishitsuka, H. &Kaj 
i, A. Biochem. Biophys. Res. Commun. 37,499-504(1969); Hirashima, A. &Ka 
j i, A. J. Mol.Biol. 65,43-58 (1972); Ogawa, K. &Ka j i, A. Eur. J. Biochem. 
58, 411-419 (1975) ; Karimi, R. , Pavlov, M. Y. , Buckingham, R. H. &Ehrenberg, 
M. Molecular Cell 3,601-609(1999)) „ 

EFG^RRFt IZ «£ oTlSpg^tCilfT-^S t ^ 9 i 5 tC^-T^^'/U 

ffij7. jj§fiJ^^T->/l^-|n#RNA(D#fe(^J:5RR FSttOjj 

0ij4. tdcfc^K RR F<7)fStt<7)l§^.lci{iRR F^S y ^y — A^AgPfit-^^ 
-f5 r. i: ;*Si&gT?#>'5 r «t tJS3&< ^ igg £ ft „ flot, i§SiJ<7)(5# r n A ri* 

#£-Tfttf, RRF tISf RNAi^^A Lt y -j* y _ A ^ A ('jjg^-f- 

*y y-A (0. 5 ~ 1 A 2b0 ^-=- y b) 2r , 0~1000pmo 1 e CO 
r£\(D&mcom<nR R F , EFG, G T PJktfO ~ l 0 n m o 1 e <nffl(D&ffi. 

(&J££JIE : 15 — 30%) Srfrofc^ 2 5 4 n mt'(7)!»^S?:i^ 

j5jcL/cL i n ewe a v w e — B u r k 7°d 7 M^^-S^^y^rElZI^Tr: 
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